The purpose of this paper is to explore the main macroeconomic, financial and structural factors that influenced current account developments in the euro area 
Introduction
The pattern of current account imbalances of the euro area countries in recent years, shows widening current account deficits in some countries (e.g. Greece, Portugal, Spain and Cyprus) which are mirrored by increasing surpluses in some other countries (e.g. Germany, the Netherlands, Luxembourg and Austria). The existence of chronic current account imbalances and the macroeconomic risks attached to a possible disorderly unwinding of these imbalances are highly relevant to policy debate and macro-prudential surveillance.
The aim of this paper is to identify the economic, financial and other factors that influence longer-run trends of the current account of the euro area countries and examine to what extent external imbalances are driven by the same set of factors across countries. The analysis, which theoretically rests on the intertemporal approach, treats the current account as the outcome of national saving and investment decisions. The paper draws upon similar studies by Debelle and Faruqee (1996) , Chinn and Prasad (2003) , Gruber and Kamin (2007) , Afonso and Rault (2008) and Schmitz and von Hagen (2009) 
The paper also explores whether participation in EMU has altered the importance of various fundamental factors that typically determine current account positions, or the speed of current account adjustment. As regards the latter, there are two main channels through which a monetary union may contribute to slower adjustment of current account imbalances. The first channel relates to the fact that, in the absence of national currencies, country-specific shocks tend to result in more persistent current account imbalances. 1 The second channel is associated with deeper financial market integration, as markets become more transparent and transaction costs are diminished. The increased financial integration among the countries that participate in a monetary union usually leads to larger financial flows, as the home bias that normally characterises national financial portfolios tends to be reduced 2 , making external financing more readily available. This, in turn, implies that countries would run current account deficits (or surpluses) for longer periods of time compared
with the situation where they face borrowing (or lending) constraints.
As a starting point for our empirical analysis we use a panel of countries that consists of the initial eleven EU member states that joined the euro area in 1999 plus
Greece that joined in 2001 (EU-12), covering the period from 1980 to 2008. Then, we expand our sample to seventeen countries by adding Cyprus and Malta, which have become members of the euro area in 2008, 3 as well as Denmark, Sweden and the United Kingdom (EU-17). The aim is to see the extent to which the enlargement or potential enlargement of the euro area would alter the identified set of current account determinants of the countries within the EMU.
Some stylised facts
A basic question concerning current account balances in the euro area is whether the shift to the single currency has led to larger imbalances. Figure 1 shows the average current account balances as percent of GDP for all individual EU-12 countries as well as for the EU-12 as a whole in the decades prior and after the introduction of the euro (i.e. in the periods from 1989 to 1998 and from 1999 to 2008, respectively). According to Figure 1 , while the average current account balance for the EU-12 as a whole was quite low during both periods under review, it appears to be by two-thirds smaller during the decade following the advent of the euro. This can be interpreted as largely reflecting the growing economic integration among euro area members.
However, as Figure 1 also shows, this aggregate balance is associated with large current account imbalances at individual euro area country level, which during the decade following the introduction of the euro, became significantly larger. In particular, Greece, Portugal and Spain, which have been mostly running current account deficits, moved to considerably larger deficits during the period from 1999 to 2008. In contrast, current account surplus countries, such as Germany, Finland, the Netherlands and Luxemburg witnessed growing surpluses during the same period.
Overall, all euro area countries shifted to larger current account imbalances during the latter period, with the notable exception of Belgium and France.
An alternative way to examine the effect of EMU on current account balances is to compare the EU-12 with the EU-17. Figure 2 plots the dispersion of current 3 Slovenia and Slovakia are excluded from our empirical analysis since a considerable part of the sample extends over a period during which these countries were still under central planning.
account balances across countries in each of the two groups for the entire sample period, defined as the unweighted cross-section standard deviation. The scope of this exercise is twofold. First, we want to examine the time trend of the dispersion of current account balances among the EU-12 countries and see whether it increased after the introduction of the euro. Secondly, we want to check whether the dispersion is affected by the inclusion of the other five EU member states (two of which are already members of the euro area).
Figure 2 clearly shows that the dispersion of current account balances of the EU-12 countries has been trending upwards since 1996 and more remarkably since 1999. Thus, while during the 1980s it was close to zero, this dispersion has followed an increasing trend since the mid-1990s, a period during which the introduction of the common currency also took place. Looking at how the EU-12 countries compare with the expanded group (EU-17) we see that the latter's dispersion of current account balances has also increased in the last decade but to a lesser extent compared to EU-12. Thus, the current account equation can be expressed as:
The determining factors of the current account
Note that the linear representation of the above equation (see Section 4 for its general form) is built in such a way as to also check the extent to which the Ricardian equivalence and the Feldstein-Horioka hypothesis hold.
4
Relative real GDP per capita reflects the level of development of a country.
Countries with lower real GDP per capita normally import capital to finance their higher investment needs in an environment of low domestic savings and thus run current account deficits at their earlier stage of development. As the economy catches up, GDP per capita gradually reaches that of the reference country. 5 Thus, we expect relative real GDP per capita to be positively related to the current account.
An appreciation of the real effective exchange rate increases the purchasing power of domestic residents in terms of foreign goods, as well as the value of their wealth. This, in turn, is expected to have a favourable impact on consumption, reducing at the same time the propensity to save. Thus, an increase in real effective exchange rate is expected to adversely affect the current account balance.
According to the Keynesian view, a higher fiscal deficit ( )
disposable income and thereby consumption, lowering national saving and leading to a higher current account deficit ("twin-deficit" hypothesis). On the other hand, according to the Ricardian equivalence hypothesis, economic agents' perceive that a currently higher budget deficit would lead to higher taxes in the future. As a result, they respond by saving more at present, so that they maintain their long-run rate of consumption against reduced future disposable income. To the extent that private agents do not adjust their saving more than the change in the fiscal balance, we expect the current account to respond positively to the fiscal balance.
6
The impact of private investment on the current account balance largely depends on whether the Feldstein-Horioka (1980) hypothesis holds. Thus, to the extent that higher private investment is financed through higher domestic saving, it does not affect the current account. However, it affects the current account when financed though international capital inflows. This latter outcome appears to have 4 For a more detailed analysis of the model specification, see Brissimis et al. (2010) . 5 See, also, Roldos (1996) and Chinn and Prasad (2003) . 6 For a more complete discussion see a recent paper by Afonso and Rault (2008) . The authors used panel cointegration tests to ascertain the effect of budget balances on current account balances, and their results were mixed. See, also, Briotti (2005) , Bussiere et al. (2005) and Debelle and Faruqee (1996) . gained plausibility in the latest years of the sample when home bias in portfolio allocation had been on a declining trend (see, Ahearne et al., 2004) . This understandably should be more so in the case of the euro area member states.
The ratio of bank credit to private sector to GDP, which in the case of our panel analysis is an indication of the degree of financial integration and deepening in the euro area, is used as a proxy for the borrowing constraints imposed on the private sector. In this respect, a higher level of financial integration and deepening implies lower borrowing constraints and, in principle, increases bank lending; therefore this variable tends to be associated with wider current account deficits through lower private saving. In particular, in the case of the countries in the EU-12 group, the effect of greater financial market integration, primarily due to the adoption of the euro, is expected to generate larger capital flows among the member countries, which, in turn, may lead to higher credit expansion and thus deterioration of the current account balances.
7
A rise in the real interest rate increases the return on saving and thus has a positive impact on the current account. This variable is expected to have a considerable effect on the current account of many euro area countries as the drop in interest rates following the process to EMU accession and the subsequent introduction of the euro, is likely to have led to higher spending (lower saving) and thus to higher current account deficits. Finally, as regards the dependency ratio, it is expected to have a negative impact on the current account balance, as an increase in the dependency ratio among the population tends to reduce domestic saving. 8 However,
other factors such as pension uncertainty might produce the opposite result.
Methodological issues and data
As discussed, we empirically explore the determinants of the current account in a sample of selected EU countries over the period from 1980 to 2008. In more detail, the seventeen EU countries that are used in the extended panel are Austria, Belgium, Cyprus, Denmark, Germany, Greece, Finland, France, Ireland, Italy, 7 A more detailed analysis is given by Schmitz and von Hagen (2009) . Furthermore, the introduction of the euro has led to higher cross-border asset and liability positions in Europe than in the rest of the world. See Lane (2006) and Lane and Milesi-Ferretti (2008) . 8 According to the life-cycle hypothesis the young and the old are net consumers, while the working individuals are net savers. See also Brissimis et al. (2010) .
Luxemburg, Malta, the Netherlands, Portugal, Spain, Sweden and the United Kingdom (EU-17). We start off by testing whether there is a long-run (equilibrium) relationship between the current account and several "fundamental" determinants of net national saving. We first estimate the long-run relationship for the whole panel and then for each individual country, by applying standard econometric techniques.
Before estimating the long-run relationship, we test for the order of integration of the variables. Standard tests for the presence of a unit root based on the work of Im et al. (2003) were estimated to test the hypothesis that each panel data series has a common unit root. In addition, the Hadri (2000) test for the presence of a unit root in a heterogeneous panel was employed. In contrast to the previous test, this test examines the null hypothesis of stationarity against the alternative hypothesis of unit roots in panel data.
Before estimating equation (1) panel co-integration tests were employed to test the hypothesis that a long-run relationship exists among the variables. Kao (1999) and Pedroni (1999 Pedroni ( , 2004 developed several tests to examine the existence of cointegration in a multivariate framework. The proposed statistics test the null hypothesis of no co-integration versus the alternative of co-integration. Pedroni (1999 Pedroni ( , 2004 developed several tests to test for no co-integration in a dynamic panel allowing for heterogeneity among the individual countries. 9 The estimated tests permit heterogeneity in co-integrating vectors and the dynamics of the underlying error process across the cross-sectional units are estimated as residuals tests. Seven tests were estimated to examine whether the error process of the estimated equation is stationary (see Table 3 ). The first four statistics were based on pooling along withindimension. Specifically, four statistics tested the null hypothesis of no co-integration for all cross-sectional units versus the alternative hypothesis of the existence of cointegration for all cross-sectional units. The latter three statistics were based on pooling along between-dimension, permitting distinct slope values (heterogeneous panel). The Kao test follows the same basic approach as the Pedroni test.
9 Pooling time series has resulted in a substantial trade-off in terms of the permissible heterogeneity of the individual time series. Testing for co-integration among the variables should permit for as much heterogeneity as possible among the individual countries of the panel. If pooled results rely on homogeneous panel, then common slope coefficients are imposed. Pesaran and Smith (1995) show that if a common estimator is used when there are differences among the individual countries then the variables are not co-integrated.
Panel data estimation was used in the empirical analysis to estimate equation
(1). Panel data have the advantage that they increase the sample size, are better suited to examine the dynamics of the model and estimate complicated behavioural models.
However, panel data estimation faces several estimation and inference problems since it should combine cross section and time series dimensions. In our analysis three panel data estimation methods were employed, that is the "Fixed Effects", the "Seemingly Unrelated Regression" (SUR) and "Fully Modified OLS" (FMOLS). The linear representation of equation (1) that was estimated was, in its general form, the following:
where it X is a vector of explanatory variables used in the regression estimation and it ν is the error term. The fixed effects model takes into account that certain unobservable country-specific variables, that are constant over time t, may influence the current account balance and are correlated with the explanatory variables in the equation. Under this assumption, a country-specific constant term, i μ , is added to the right-hand side of equation (2) to allow the equation to contain the country-specific effects. In addition another term, t λ , which is individual-invariant but changes over time, is added to equation (2) to capture time-specific effects. Thus, using the fixed effect model including country-specific and time-specific effects to estimate equation (2) is likely to produce unbiased and consistent estimates of the coefficients.
The second estimation method is SUR. This estimation method produces an efficient and unbiased estimator in the presence of cross-section dependence. This approach is feasible when the cross-sectional dimension is smaller than the time dimension. However, the estimation of the current account equation raises the issue of endogeneity in the regressors and the unobserved heterogeneity across countries. The endogeneity problem can arise because of the simultaneous existence of reverse causality. Several of our explanatory variables, such as the fiscal balance, private investment, real effective exchange rate and real interest rate may be jointly determined with the current account balance. FMOLS is a popular method used in time series analysis to address successfully the issue of endogeneity and serial correlation. Pedroni (2000 Pedroni ( , 2001 proposed two methods to apply the FMOLS to panel co-integration, the within-panel FMOLS estimator and the group-mean (between-group) FMOLS estimator. In the empirical analysis the second estimator is used, since it allows for greater flexibility in the presence of heterogeneous cointegrating vectors. The sources for all the data used in the analysis are provided in the Appendix, while Table 1 presents the descriptive statistics for all countries and the panels employed in the empirical analysis.
Empirical panel results
All country data in levels and first differences were tested for stationarity employing the ADF, PP and KPSS tests. The combined results from these tests suggest that all the individual country series, except the interest rate, appear to be I (1) processes. 10 Table 2 stationarity is rejected at the 1 percent level of significance for all variables but the interest rate in levels. The equation (2) was estimated employing balanced panel data for the EU-12 panel using the fixed effects, SUR and FMOLS estimation methods (see Table 4 ). In the first method, fixed-country and time-specific effects are employed, and it is assumed that all the explanatory variables are predetermined. The Wald test suggests that the null hypothesis that country effects, time effects and jointly country and time effects are not significant is rejected at 1 percent level of significance. Table 4 shows that all the variables, except for the real interest rate, are statistically significant. In Table 4 and a number of interesting results emerge. First, the stage of development matters. The positive estimated coefficient of relative real GDP per capita implies that the current account balance will improve as real GDP per capita in the group approaches that of the reference country (i.e. the United States). Thus, real economic convergence (i.e. the catching-up process) is expected to induce lower current account deficits in the future. Second, the estimated coefficient of the fiscal balance is statistically significant and its value is greater than zero and less than one. This result implies that an increase in the fiscal deficit is only partially offset by an increase in private saving, thus worsening the current account balance. Therefore, there is evidence against full Ricardian equivalence, while the twin-deficit hypothesis is partially supported since the estimated value is less than one. Third, the significant negative effect of credit to the private sector on the current account indicates that the relaxation of the borrowing constraints for the private sector following further financial integration and deepening has led to increased consumption, lower saving and a sizeable deterioration of the current account balance during the period under review. Fourth, the estimated coefficient of private investment is statistically significant, which means that a rise in private investment decreases the current account. Thus, domestic saving only partially finances private investment, indicating rejection of the Feldstein-Horioka hypothesis.
Fifth, the significance of the coefficient of the real effective exchange rate suggests that an appreciation of this rate can influence adversely the current account not only through worsened international competitiveness and reduced net exports (trade channel) but also through reduced saving due to higher purchasing power in terms of imported goods and increased value of accumulated financial and real assets. Sixth, the significance of the demographic variable implies that demographic trends have life-cycle implications, which influence negatively savings and hence the current account. As the share of the economically dependent population (young and old) increases national consumption and reduces national savings, the current account balance deteriorates. Finally, the estimated coefficient of the real interest rate is positive and significant implying that the substitution effect is greater than the income effect and an increase in real interest rate will increase savings and improve current account balance. .
The same estimation methods are applied for the EU-17 panel and the results are reported in Table 5 . FMOLS estimates are reported in the last column of the corresponding tables. The panel coefficients for fiscal balance, credit to the private sector, private investment, real effective exchange rate and real interest rate variables carry correct signs and are statistically significant at different levels of significance. In terms of magnitude, the estimated coefficients are similar and only minor differences exist compared to the EU-12 panel. The only notable difference refers to the economic convergence variable, which is not significant in the EU-17 panel. Besides that, there are no significant differences among the two panels implying that the "fundamental" determinants of net national savings sufficiently explain long-run movements of the current account balance in the two groups of EU member states.
As a final step, we test for the short-run current account dynamics by estimating error correction models that correspond to the SUR and FMOLS estimation methods. A parsimonious version of the error correction model is estimated. It includes the error correction term and the first lags of the current account and the real exchange rate variables. The coefficient of the error correction term is statistically significant in both versions indicating a slow adjustment to equilibrium, although the speed of adjustment appears much slower in the FMOLS version. In order to examine the impact of EMU on current account adjustment, we differentiate the effect of long-run current account balances in the pre-EMU and post-EMU periods by using an appropriate dummy variable. The results are in line with the prior assumption discussed in Section 1 that the EMU may have resulted in longer periods of adjustment of current account imbalances (see Table 6 ). The difference in the speed of adjustment is more pronounced in the case of the FMOLS estimation method, which indicates that in the post-EMU period the current account can be considered as a weakly exogenous variable.
Empirical individual country results
In view of growing concerns over the sizeable and persistent current account imbalances across the euro area countries, we proceed with estimating, using the FMOLS method, the factors that explain current account developments at individual country level. The results for the countries in the EU-12 panel are reported in Table 7 .
Our empirical model seems to capture well the driving forces underlying current account divergences amongst the old euro area countries (with the exception of Belgium and to a lesser extent Portugal).
The estimated coefficient for the stage of development variable is positive and significant for four deficit and surplus countries (i.e. Greece, Portugal, Italy and the Netherlands), negative and significant for Ireland and Austria and not significant in the other countries. In addition, the value of the estimated coefficient is high in Greece and Portugal implying that the catching-up process mainly influences, as expected, countries with relatively low income, contributing to large current account deficits.
The estimated coefficient of the fiscal balance variable is positive and statistically significant in five deficit and surplus countries (i.e. Greece, Ireland, France, Italy and Finland) and its value is greater than zero and less than one, supporting the twin-deficit hypothesis. On the contrary, it is not statistically significant in six countries (i.e. Portugal, Spain, Belgium, Austria, Germany and the Netherlands). This implies that in the case of these countries an increase in the fiscal deficit will increase private saving, thus leaving unaffected the current account balance and offering evidence in favour of the Ricardian equivalence. 11 For one country, Luxemburg, the estimated coefficient of fiscal balance is negative providing evidence for the so-called twin-divergence (Kim and Roubini, 2007) .
The effect of the credit variable on the current account is significant and negative in six deficit and surplus countries (i.e. Greece, Spain, Ireland, Italy, Austria and Germany). Greece has the highest estimated coefficient implying that the relaxation of the borrowing constraint for the private sector and the lower financing costs resulting from the financial liberalisation during the process to EMU accession and later the financial integration and deepening in the euro area have led to large decreases in private saving and, thus, to a sizeable deterioration of the current account balance. Germany has the second highest estimated coefficient, possibly suggesting that relatively weak lending activity to the domestic private entities by the banking sector, has partly contributed to subdued consumption and higher gross saving ratios.
In some countries such as Portugal, Finland, France, Luxemburg and the Netherlands, the estimated coefficient is not statistically significant, while in Belgium is significant with the opposite sign, implying that the relaxation of the borrowing constraint has led to a current account balance improvement.
The estimated coefficient of private investment variable is statistically significant and has the right sign (negative) in all countries in the EU-12 panel except for Spain, implying rejection of the Feldstein-Horioka hypothesis in these countries. 11 The evidence of the existence of Ricardian equivalence in the long-run equation for Belgium, Austria, Germany, the Netherlands and Spain seems to be in line with the relatively high savings ratios recorded in those countries since the introduction of the euro, but seems at odds in the case of Portugal, where significant decrease in the national saving ratio has been observed since 1999. This finding might suggest a shift of the private sector in Portugal towards a more Keynesian behaviour after 1999.
As theory would predict, an increase (decrease) in private investment seems to lead to worsening (improving) current account positions. In this respect, the positive and highly significant coefficient for Spain constitutes a rather uncommon and puzzling
finding. An additional interesting empirical result is that the private investment coefficient is mostly significant in those euro area countries that have run current account surpluses, such as Finland, Germany, the Netherlands and Luxembourg.
The real effective exchange rate has negative and statistically significant coefficient in only three countries (i.e. Greece, Austria and Luxemburg). In all the other countries, except Finland and Ireland (positive sign), whose exports seem to benefit from a favourable product mix effect rather than being adversely affected by deteriorating price competitiveness, the REER coefficient is not significantly different from zero.
The demographic variable is negative and significant in three countries (i.e.
Greece, Ireland and Germany) and positive and significant in Portugal, Spain and
Luxemburg. In all the other countries is not statistically significant. The estimated positive and significant coefficient implies that an increase in the economically dependent population will not reduce savings, thus providing no support to the lifecycle hypothesis. Differences in intra-family financial support structures, as well as in pension and insurance schemes and coverage partly explain the divergent response of dependent population across countries in the period under review.
Finally, the estimated coefficient for the real interest rate is positive and significant in five countries (i.e. Greece, Portugal, France, Germany and the Netherlands), and insignificant in the rest. The estimated coefficient is negative and rather significant in Austria, implying that an increase in real interest rate will reduce savings since the income effect dominates the substitution effect. A summary of the above analysis appears in Table 8 , which reports for every variable of the model the number of countries that correspond to each of the three levels of significance (i.e. 1, 5 and 10 percent).
In sum, the policy-relevant conclusions that derive from the individual euro area country results are as follows:
-The current account in most of the euro area countries seem to have been driven in the long run by developments in the private sector and to a much lesser extent by developments in the public sector. The fiscal balance seems to have played a crucial role only in the case of Ireland.
-The easy access of the private sector to low cost financing, as a result of the financial liberalisation and integration in the EMU, seems to have been one of the main determining factors (via low private savings) in explaining the large current account deficits recorded in some countries.
-On the contrary, the large current account surpluses in the euro area are mainly explained by the evolution of private investment.
-Price competitiveness does not explain, on average, long-run current account configurations. In the case of Greece, however, the persistent losses in terms of price competitiveness have adversely affected the evolution of the current account balance.
-Ageing population is likely to adversely impact the current account position of Greece, Ireland and Germany.
Conclusions
This paper explored the determinants of the current account in a sample of selected European countries over the period from 1980 to 2008. Two groups of countries were analysed, starting with the twelve countries that first joined the euroarea (EU-12) and extending the sample to include five more EU countries (EU-17).
Standard econometric techniques were employed to test the existence of a long-run However, when the United Kingdom, Denmark and Sweden are added to the sample the effect vanishes as the particular variable becomes statistically insignificant. This is explained by the fact that the larger panel includes in addition countries with a high level of income and this cancels the effect of this particular variable.
Finally, our empirical results from the analysis of the short-run dynamics confirm the hypothesis according to which post-EMU current account imbalances are corrected at a slower pace than in the pre-EMU period, thus making longer and potentially more difficult the adjustment process. 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 
